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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a high-Si 
high-strength galvanized steel sheet excellent in 
corrosion resistance and in platability, and able to be 
manufactured without new equipment such as precoating 
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equipment, and its manufacturing method. 

SOLUTION: In the Si-containing high-strength hot-dip 
galvanized steel sheet excellent in plating adhesion, a 
steel layer containing 0.4-2.0 mass % internal oxide of 
Si02 is formed as a first layer to 23 ^m thickness on the 
surface of a high-strength steel sheet containing 
0.4-2.0 mass % Si and then a hot-dip galvanizing layer 
having a composition consisting of 0.2-10 mass % Al and 
the balance Zn with inevitable impurities is formed on 
the above steel layer. 

COPYRIGHT: (C)2001,JPO 



(i9)B*a#HFfr (jp) 



(12) & 



(A) 



(43) ^SB 



^2001-323355 
(P2001-323355A) 

Wim 1 n 22 B (2001 . 1 1 . 22) 



(51) IntCl. 7 
C23C 
BO 5D 
C21D 
C22C 



2/06 
7/14 
1/76 
38/00 
38/02 



3 0 1 



F I 

C 2 3 C 2/06 
B 0 5 D 7/14 
C 2 1 D 1/76 
C 2 2 C 38/00 
38/02 

*§fjR w&momo OL 



A 
R 

3 0 IT 



f-73-rc##) 

4D0 7 5 
4K0 2 6 
4K027 



<± 17 h) m&mzm< 



(21)ffJH## 


15S2000- 138606C P2000- 138606) 


(71) USA 


000006655 








SfB*SMH*5S£tfc 


(22)WSB 


¥j£l2*f 5 /! 11 B (2000. 5. 11) 




«^K^«fflKA#Br 2TI 6#3^ 






(72)fg9i# 










S»*S»l#Jfi SffB*S8««*SC#tt8 
























a»rus*i#ia «fB*$«»WcSC#tts 














(74)«aA 


100105441 



















(54) [sbm©^] a5o^ffi«*tm^«»fttt©A»*s i-^rjB!fiS®iS»ffi»»6o^«ts«ffl«^«fcrx^ro 

(57) 

[1$®] *f&W(±7'i'£o£f£fioj:9 

S i O*****0 . 4 - 2 . o K*%r- 
*4*3ftS3l«<0*IBfc*l«i: LTS i O2 0rt»* 
ft«O*tiiJ , 0. 4-2. 0Rft%T-;fc&ii/f £3,* 
mWTffMU f«0±CA 1 : 0. 2-1 0Sf%, « 
Z n is <t y^F nTiB«»^*E%^ h ta h mm$k*> o # 



-1- 



(2) 



1 ] Si <7)^#»^ 0 . 4-2. 0 «*%T- 
*-5*ai*«l*0*lBt:*l«t LT S i 0 2 <0|*Jg&m 
fb»<O-t-*fi**0. 4-2. 0«S%-C-;fc&ffi)f £ 3 ^ 
mfilTISL, *<D±I,ZA 1:0. 2-1 0Si%, 5$ 

[B?*S 2 ] Si O^S^O . 4 - 2 . 0 «*%T- 
&&£5SiljKS8«<7>SffiK»l>f t ITS i 02^)1*1^ 10 
im<r>^m.&0 . 4-2. 0«*%T*£>£il)f £3 ^ 
m&TffMU *<D±I,ZA 1 : 5-7 081%, S i : 
0. 0 1-2. 0K*%, nUffZ n&XWFoIMM^ 
mm &b £ & flltt 9E& * o # • * i&m L fc * •=> § 



IW*^3] Si<Otti#0. 4-2. o«S%r- 
fb^<o^-*a* $ o. 4-2. 0RS%-cabSfi«£3 

mJJTiSL, -?-<D±JCA 1:2-1 0«fi%, Mg : 20 
1 - 1 0«S%, ^8P**Z niJ J:yqF^TSW/F*E^ib 
ft*»ilkS»*o§JttJg«Lfcie>o*»3»tti:ift«« 
SAttoM^ S i «4r*ttft»lkXft*>9 

im^m 4 ] si o-g-^r*^ o . 4 - 2 . 0 ns%x * 

-0. 82s 1 o g (PH2O/PH2) 
[8&jfc£ 8 ] A 1 : 5 - 7 0 g*%, S i : 0 . 0 1 
-2. 0li%t#L, «gPZnJ:0^*ffii&ie)o#?& 

7 KB*0*o Jft*&»AttO&»& S i # 

Ml#3l 9 ] a i : 2 - i o KS%> m g : l - l o 

U 5SSBZ n X <9£&E«&i6o§?§-£fflv>T 
fcifc§6»»AttojiUtF4 S i 
[tt*a lol a l : 4 - 7 o K*%> Mg: l - l 

0ft%, S i : 0. 0 1-2. 0Sl%t*L, 

Z n J: *) 44M»Je>o £?S£fflv>T?&ilJ!i6-o ^^S^fi 1 

S i o § SH« 40 

[3&9?o#iffl£ifc9J] 

[0 0 0 1] 

B&moJR-r *3£^t±, S i -g-*itSS£j£?£ 
[0 0 0 2] 



#gf!2 001-323355 
2 

*$>&-& i im. < mwL<ommz%i\m£ its i O2<oi*3g&& 
it%^#*»^o. 4-2. o'R*%X'$>2>mmi3 ft 

mHTflL, -?"<7)±tCA 1 : 4-7 0«l%, Mg : 
1-10 ga%, S i : 0 . 0 1-2 U ?s 

*#U §e>K±Sfc LTl-l 0 0 M mm<ommigk 

[is** 6] mmmtK mmm<7>miimmxt>z 

[W*«7] Si«)*tiCsi7>«0. 4-2. OS* 
HR. *fb*K#v»T«*£*Ut0. 9-1. 2<D^m% 

**#ffio*t»i o g (PH20/PH2) *«te (i) 
S*»fci-#Hift-e«7cLfc&, ai : 0. 2-1 ok 

SO. 5Csi-3 • • • (1) 

[0003] nu isss i^-*js®« 

#Ofc*oe£3ftSt*t LT#SBS5 5- 1 2 2 8 6 5f 
4i«UJ:*LtfitBMbfl5UiJv»Tj||fElBU»ffcil«>»**« 
4 0 0- 1 0 0 0 0 AlzteZX 7 KWtftL tz&. 

ho z<oijmmimx~&mtmzmu&iztki&2itz> 

[0 0 0 4] LfrLy Z<Dfe*fflliKi$^Xm£iim<0 

m7i&fmvM®imm±mmx$> <o , «7c«FW*««-f r 

ttlfS iO*H»<b*3ISseiU Mi-^*vt^«®i- 
^.coifftB (± 4 <b ^ v> t MS * t , - <r>&MX-?tk. 

\z s i mm$L$L*wu\-$ ■& - 1 § ^ t v> -5 pga 

*itLtv>5„ •?--T'#Bg 2 p2 - 3 8 5 4 9^#0 
<£ -9 tc^iififllr ■/ Vtb o § $ fix v> 

*o flu yvftoift-eiiftoiRiWSkiifc 



-2- 



Z> o 

[0 0 0 5] 

«OJ:?4*f3t4»:«r«rtt«-r4Ct*<, a6o#$-j» 
[0 0 0 6] 

«<7)*o#®a^ov>r$^w^E^^^7t^*, sio 
2 trtawftttBu Lfc s i £-*nt9Afta«oxffit= z 

o-Al^K)o^ Zn-Al-S i^ftool, Z 
n-Al-Mg^-tfeoi, Zn-Al-Mg-S 

[0 0 0 7] ifz. Si <7>mmWiitl±S i 0 2 O^|.gl5K 

A*l»jL-r*£fca*"e#4£fc*JiaLT#f&W*4L 

[0 0 0 8] BP*>, «^|tt^t-5li, 

[0 0 0 9] (1) S iOMi^O. 4-2. 0 S 
*%T*S>-&jS?i«Si«<7)*Mtc»lSi: LTS i Oz<D 
rt«Blff:*o^r**»o. 4-2. 0SS%-C*&«S 
S:3/<mfilTML -?-<OJLl-A 1 :0. 2-10S1 

*o§Jl*»J*L;fc»oS**H*0&»fcS i*#*5(t iO 

[0 0 10] (2) S i O-g-Pfrfi^o. 4-2. OS 
*%-?*4*3*J£«*OSJHK*l«4:l,"CS i O2CD 
F«3««ftWO^-***»0. 4-2. 0Sfi%T-*aS8Jf 
Sr3// mJATJFML, fO±CA 1 : 5-7 0g*%. * 
-0. 82slog (PH2O/PH2) 

[0 0 16] (8) A 1 : 5- 7 0* 

*%, S i : 0 . 0 1-2. 0 SS%#* L, Z n 

«fc 9 &&&$&i6o tfc*m^xfete#>-o #M3£fr 9 - 
t£#mt-f£mrie (7) jRKiaftoao 40 
s i ^femmmmmmib^ zmmomi&jjfeo 

[0 0 17] (9) JEf&<f>o£$&ri*A 1 : 2- 1 OS 
*%, Mg : 1-1 0SI%^tL, ?i|g&Z n J: *) 

ki-4ltlB (7) «UI2tt©*oS*»19:tf>&#fcS i 

[0 0 18] (10) Sf&i6o §?&tJ s A 1 : 4 - 7 0 

S*%, m g : 1-10 Sfi%, s i : o . 01-2. 
0«%**L 5S8&Z nit) &-5>li#Si6o §?§£fflv» 
TiiftoiJlI^ff^ £ t *#gSct^^Mie (7) # 50 



(3) #gf| 2001-323355 

4 

*Si:0. 0 1-2. 0Sfi%, ^ISf* f Z niJiC^BT 

[0 0 11] (3) S i^tl^'O. 4-2. OR 
*%-C***aK»K©£lHl-*l»fc LT S i O2O 
rtSCffi-fb^o-f/fri^o. 4-2. 0B4%T-&.£,iBJf 
£ 3 /< mWTBi&L, fW±CA 1 :2-10Sfi%> 
Mg : 1-1 0Si%, »»**Z n *J J: O^FflraW^iML 

[0 0 12] (4) SiWttl^O. 4-2. OS 
fi%T-*i!Sa)Sa«<7)$l(:» 1 i t LT S i O2O 

rtSBStfbl& o. 4-2. os*%r**.2>iiJi 

£ 3 ^ mJilTffM L. f^iCA 1 : 4-70 S»%> 

Mg : 1-1 os*%. j*a5*»z icr?FT"raw^i» 

[0 0 13] (5) fJfE (1) - (4) m<0^-fitfr 
d>- hJS^g^^TL, ??>i:±itLtl-10 0^ 

mi ^tstii * *-r £ £ t * 4* « t * * o # «* 
[0014] ( 6 ) mmim<7>mmmm 

T«*4£t^#mt-t4HlrfE (5) «U|E«0»AttO 

[0 0 15] (7) S i <O#*fiCsi**0. 4-2. 

»ftWlw*v»-C*R«a$UtO. 9-1. 2<9# 

R.bimfrl£<r>n%L\ og (PH2O/PH2) ^TIS 
(l) S:*»fc-r#HSCt?«7cLfc^, a 1 : 0. 2- 

SO. 5Csi-3 • • -(1) 
[0 0 19] 

[0020] *5&Wi~&^r, s i -i-*iS3fift^ittSi& 
*o zmfatas i o-^**d ? o. 4-2. oss%-e 

*^0. 4-2. 0S*%T-£>£iI«£3 //mJilT^ 
L> -?-<0JilCZ n -A 1 too ^Jf^ft-ifLTt&W, iii 
XfZ n-A 1 -S i feoif^Lfci©, Zn-A 
1 -Mgfeo §®?rft-^L/wt«), Zn-Al-Mg- 

[0 0 2 1] ^ffe^tc^v^r, M*¥<F>S i-i"**Csi Sr 
0. 4-2. 0R*%KRjeL7fc«S(i, *liBJ^(ci 



-3- 



5 

t) s i Rfttto£*fc«iftij-e& zm* s i «K(± 2 . o 

Si%BlTJt-<o|Elf*i), SiiSS^O. 4Si% 
*»k: ft & t l«f<o i> ft 3ftK*J*o i t a*-e 

[0 0 2 2] ii5^S^1St*o§et<7)Kl- S i Oz<0 

ftmsLimosmmtfo- 4-2. on%%x-$>z>mm 

[0 0 2 3] ^H^tZfcV^rZ n-A 1 £>o iiOA I 
fij&SrO. 2- 1 0«4%KK5gL*:SSt±, 0. 2g 

fc*-C**K 1 OSi%*gilii:F e-A 1 £-#JgcD 
J&ft *«■[* t ft <0 tb o § £ HUM" * * & o 

[0 0 2 4] $f>C»AttO&v>«!)o #SMg£#£ tztb 
iZitZ n-A 1 *!>o£@OA l&JSSrUfSnS 

tfiELfc J: ? l-A 1 ifififcrin 0Si%ti 
£5tFe-A l^&JlOJftfta'SWfcft 
14£l&#-f&o t£oT. Zn-Ali6c»liWAiaS 
**&DS*.&fc*KW\ F e - A l ^#i«SS*«a 
5 ICS i *«tn5-6-*dK«3&«*4o 

[0 0 2 5] *lffli:Jj^TZ n-Al-S i #o#Jg 
«0A ia^4 5~-7 0RS%lcK^L/c3lS(±. 5 fi 
%*«<7>A l*TMiS i Sr^lJDLT^?&iPl4<Or6]±3i^ 
c»*Lftv»fc*T?*i), 7 0«g%£i@x.& 

[0 0 2 6] S i«*0. 0 1-2. 0RS%lcR3e 
LftSfili> 0. 0 1 g*%*«T-l±i6o §*«0F e - 
A 1 ^eo^fiS:ffllW5^:4S!im#+^t l ftv»fe*-e 
*0, 2. 0K*%*ffl;i*fc**te*l*U:$-*4ab* 

imffl-rzs&jxmm-rzs iogf*, »*l<i*ai 

[0 0 2 7] »fttt«0Av»*o#ai*«:»4^rtt 
t LTZ n-A 1 6oiii:Mg4-iMS*fttta 

[0 0 2 8] *§t:Wl~&^X Z n-A 1 -Mgi6o£Jl 
OA ia«S:2~l OKS%tw|S5eL7t31fi{i, 2fl 

n x L T WJEft tb o § ^T- # ft v>fc I) „ 1 
OSI%?-iUiFe-A 1 ^(OM^afii 

19 *o ^•m'&*mm-tz,tztbxhz> 0 

[0 0 2 9] Mgftl&Sr 1 - 1 0gl%i:itLtiS 
Xh&tztbXhV) . 1 0St%^ix.i i;<6o i^* 1 ®? 
o £ IS t ft -i> -C & £ <, 

[0 0 3 0] 5<bl^ Z n - A 1 -Mg*6o #*iKJ3v* 



(4) #S 2001-323355 

<J 

Si5tFe-A l ^SOfiKft^^tfttJi^oi^ 
»14£lfl#-f£o &oT. Zn-AI6ol^«All 
*«:*ln5-«i-4fc*tCtt, F e -A 1 "£-#Jf OJ&S££p 
ffilJ5-£&£*!>t::S i fc&tra 5 &o 
[0 0 3 1 ] #|§9iH:fcV>TZ n-A 1 -Mg-S i * 
oilWA l|ftJ&£4--7 0Kfi%t-&5eLfc3E&tt, 
4Si%*«WA lfiT'liS i 4?^*P LT k**14<0[6] 
70 ±*^<bitftv»fc*-e*i), 7 0K4%4@x.4i:jH-6: 
t£ £ (fi]± 5 * « mk&ma-f z> tztbxh&o 

[0 0 3 2] Mg«S; 1 - 1 0jfi%KRigL!tlft 

•c*4^to-e*i), i oss%*jex.4 t*oiM 

o § 7&*fflSt t ft -5) &X'$> h a 

[0 0 3 3] S iM^O. 0 1-2. 0gi%tC|?l5e 
Ltlftli, 0. 0 lgfi%*S!-CI±i6o#+<0Fe- 
A 1 ^«<0^;g5:#p«IJ5-tir4^** $ +«-Cftv^c*-C* 
20 •? , 2«i%Srjgx.4 fc&lf14£|(n±5-£ 

•0-r* IWCjSJp-r* S i <0fi{±, U t L < i±A l -g-* 

fio i %m±-c*4„ 

[0 0 3 4] 5<bK, i6o#j&*K(i, 

5*t4|Sfi^*Px^t tT, Ni, Sb, Pb, Fe, 

ftV^ 0 

[0 0 3 5] £>o i#^4tcov^Tt, ifttcfflJ&Cif^t 

ftv^s, »Ai4ots*><b i o g/m 2 Jii.±, iaitto 

30 m&frh-t&t 1 5 0 g/m 2 JilTT-*^ii:^i L 
<7)T i. Nb, Bftt'^rS i BL^f-?t*nLfe^SSg^Ji!« 

[0036] *%wumK£ *)m&mmmzmm 
o. 9*m<om&i+fr%mk'{mzMmitLtt>2>zt 

W § ft v^ 0 i tz, m&t^ittf 1 . 5 £Lt-CttMHHff 
7CL§tLft<ft(), ^b^* ? i6o^e<0T^?i4^ 
««E2S«Jt»4 0 . 9 - 1 . 2 0«HKH*-*-*'J2«a t * 
50 [0 0 3 7] jt7C«{Cfcv^T, 7K»Ei:**»BE 



-4- 



7 

Otfftl og (PH 2 "0/PH2) **TIE (1) 5S*»fc 

-0. 8^1 og (PH2O/PH2) 
[0 0 3 8] ^7C^r-l±, H2 £ 1 - 7 0 gJ:%<7>8g 
■C*trN2^Srfflv»*. itz, *&Kt&%frE. (P 
H20/PH2) tt^rttc*3RSi;**X-r4ii:»rJ: 0* 
fls-fio log (PH2O/PH2) *-0. S&.TtL 
fc3fi«4, log (PH2O/PH2) #-0. 8£i@;i 
* t •'ft*-C^* L JfcftOHMtR £ JItcT- § ft v»fc *> T 
$>2>„ tfz, log (PH2O/PH2) * 0. 5 Csi - 
3JA±fc LfcSSli, log (PH2O/PH2) * s 0. iO 

5 cs, - 3 *?bt-(± s i vftumittfmz *) mmmmiz 

S i 02©tt*MMfclR*£«U ftoSSMHSJFASrie 
S i 02«:rt»HMt:««l»c1-4#H*t:-r*dZ«S5*** 

mosiMr-s i ifl&iriftitlftttil 

S i on*^J£ft«!tJ: •) (44tf»U*v>»&\ gD-t,# 
HiK«t» > '>-v*-**Jt«[W*v»*»«> L < (4 S i 

[0 0 3 9] *S&93K£v>-ci£igSB«t<4, SI*LLU» 
[0 0 4 0] Jft§&m«0 + WJlfc LTO^n*- 

[0 0 4 1 ] ife»ai*OJi«0*««||i: LT 

>7 V ? >1SMni, 7 t L T 3)6 
Lv>gp D p(:ftffifl>t|-& 1 ft«fl:SottriiB&gt*t* 4 jf 

[0 0 4 2] *'>J xxt ^tlfiwKS^- SPSrflSMK 40 
7 'j - r y K#J»u, p< 7 $ 'J -fv>7 



4fS 2 001-323355 
8 

10. 5Csi-3 • • • (1) 

m^mmzit^rtaxm^^tztb, & LnjnioffcK 
*> c JfeS ft l_ ft v » # s o 

[0043] mmn. 1 ^ m- 1 0 0 ^ m**auE-e* 

£<> 1 /u mJBLtfc LfcSfili, KJ¥*'l ^ m*St 

T'(±it±143>qaffi-C'§ftv^ > :i6-C**o Rlf* 1 

0 0 ftmVXTt Ltzm&l*. M(¥* s l 0 0 ^m£j@x.£ 

hffi*»<b7PflJUft*7t4«)-e**o If L<{±, 2 

0 ^ ni jsiT-e* 4 o ttttttn* 14, #^ T* tlifi rt> 

[0 0 4 4] ftii, *»WO^ffi(c«fflS*t4*.«ttil 
[0 0 4 5] 

-S>o 

[0 0 4 6] 1 ) ft 1 u^ttR*r«:*as:* 

ftR.<F>ttWL 1 o g (PH2O/PH2) ri*-l--3t::ft 
± -9 tcpggLfCo 
[0 0 4 7] mm&® #> o & 14, <6o£?§&4 6 0-6 
00t. Al.Mj, Sitl «J0L±**-r-5»MMi& 

tt»*£6 0 g/m 2 (-P«LfCo 
[0 0 4 8] 46o§S-«Ft£t4, /n°^^>; >^5r^3fcL, 

«<7>S£jKl>!cS£t4, J IS Z 2 2 0 mttUTffvs 
3 5 0MP a£Lt03lo»9Slft*£-»i: PF<ffi*S 
**S2i3J:O i S3 tc^f o 
[0 0 4 9] ##1-8 (4^«A<7) S i 

72, 97-104*5^^129-136 lifcUSMtM 

<r>w % tfimwmm'A t ft o * o § ms^ ot^ 

S»ft^mi:fto/c 0 
[0 0 5 0] 
ISU] 



-5- 



(6) #gfj 2001-323355 

9 JO 



9?& 






€2^ 


C 


Si 


Mn 


P 


s 


Al 


Ti 


Nb 


mm a 




0. 0018 


0.02 


0.04 


0.016 


0. 008 


0.038 


0. 003 


0.004 








0. 072 


0.4 


0.82 


0.01 


0. 006 


0.071 


0. 062 






«ec 




0. 005 


0.85 


0. 74 


0.012 


0.019 


0.075 


0. 058 


0.016 








0. 02 


1.62 


1.81 


0. 005 


0. 003 


0.048 


0. 034 






6MSE 




0.084 


1.83 


2.35 


0. 004 


0. 005 


0.063 


0.018 


0.017 




««F 




0. 077 


1.47 


1.69 


0.011 


0. 002 


0.054 


0. 002 







[0 0 5 1 ] im 2] 



-6- 



(7) 2001-323355 
11 12 



% 












S»tt 


TS 


M 


1oa(PK<VPU) 


Al 


Ms 


Si 


1 


mm* 


0.95 


-W-3 


0.4 


- 


- 


Oam 


-ft to 






2 


mm* 


0.95 


-W-3 


5 


- 


- 


Dam 


-ft to 






3 


mm* 


0.95 


-1—3 


10 


- 


0.03 


0 Jt m 


* to 


ttto 




4 


mm a 


0.95 


-1 — 3 


55 


- 


0.15 


Oflm 


S IS 


ttto 




5 


mm a 


0.95 


-1 — 3 


4 


1.5 


- 


0 a m 


% to 


ttto 




6 




0.95 


-W-3 


7 


3 


- 


Oflm 


^ is 


ttto 




7 




0.95 


-1 — 3 


12 


3 


0.04 


Oflm 


* tt 


ttto 




8 


mm* 


0.95 


-W-3 


55 


3 


0.2 


Oflm 


to 


ttto 


ttRW | 


9 




0.95 


-W-3 


0.4 


- 


- 


Oflm 


s is 


-ft IS 




10 




0.95 


-W-3 


5 


- 


- 


0 0 m 


IS 


"a IS 




11 


mm& 


0.95 


-W-3 


10 


- 


0.03 


0 fl m 


* to 


-ft- to 




12 


23*6 b 


0.95 


-W-3 


55 


- 


0.15 


Oflm 


-ft to 


^ to 




13 




0.95 


-W-3 


4 


1 .5 


- 


Oitm 


-ft to 


-ft to 




14 




0.95 


-W-3 


7 


3 


- 


Oam 


to 


# IS 




15 


mmB 


0.95 


-W-3 


12 


3 


0.04 


0 fl m 


-ft to I 


IS 




16 


mm b 


0.95 


-W-3 


55 


3 


0.2 


0 fl m 


to 


^ *§ 




17 


mms 


0.95 


-1 — 3 


0.4 


- 


- 


1 a m 


S to 


^ l§ 




IB 


mm& 


0.95 


-1 — 3 


5 


- 


- 


1 a m 


to 


# tt 




19 


mm& 


0.95 


-W-3 


10 


- 


0.03 


1 fl m 


to 


-s- IS 




20 


mm& 


0.95 


-1 — 3 


55 


- 


0.15 


1 fl m 


to 


-g- ^ 




21 


mm& 


0.95 


-W-3 


4 


1 .5 


- 


1 am 


to 


^ 13 




22 




0.95 


-W-3 


7 


3 


- 


1 fl m 


-ft to 


IS 




23 


mme. 


0.95 


-W-3 


12 


3 


0.04 


1 fl m 


to 


^ 18 




24 


mm& 


0.95 


-W-3 


55 


3 


0.2 


1 fl m 


-ft to 


IS 




25 


mmc 


0.95 


-1 — 3 


0.4 


- 


- 


Oam 


% to 


^ IS 




26 


mmc 


0.95 


-W-3 


5 


- 


- 


Oam 


Hr to 


^ IS 




27 


mmc 


0.95 


-1 — 3 


10 


j 


0.03 


Dam 


S to 


IS 




2B 


mmc 


0.95 


-W-3 


55 


! 


0.15 


Oflm 


£ to 


-ft IS 




29 


mmc 


0.35 


-W-3 


4 


1 .5 


- 


Oam 


is 


-s- IS 




30 


mmc 


0.95 


-W-3 


7 


3 


- 


Oflm 


* is 


# IS 




31 


mmc 


0.95 


-1 — 3 


12 


3 


O.04 


Oflm 


^ is 


£ IS 




32 


mmc 


0.95 


-1 — 3 j 


55 


3 


0.2 


Oflm 


* *& 


IS 




33 


mmc 


0.95 


-W-3 


0.4 


- 


- 


1 a m 


■g- to 


IS 




34 


mmc 


0.95 


-1 — 3 


5 


- 


- 


1 a m 


# ft 


fc- IS 




35 


mmc 


0.95 


-1 — 3 


10 


- 


0.03 


1 fl m 


£■ t* 


^ IS 




3B 


mmc 


0.95 


-W-3 


55 


- 


0.15 


1 a m 


& IS 


^ IS 




37 


mmc 


0.95 


-W-3 


4 


1 .5 


- 


1 a m 


^ is 


IS 




3B 


mmc 


0.95 


-1 — 3 


7 


3 


- 


1 fl m 


-ft to 


-ft IS 




39 


mmc 


0.95 


-1 — 3 


12 


3 


0.04 


1 fl m 


-ft is 


-ft IS 




40 


mmc 


0.95 


-W-3 


55 


3 


0.2 


1 a m 


-ft is 


-ft IS 




41 


mmo 


0.95 


-W-3 


0.4 


- 


- 


Oam 


$ is 


^ IS 




42 


mmo 


0.95 


>1 — 3 


5 


- 


- 


Oam 


# is 


-ft IS 




43 


mmo 


0.95 


-1 — 3 


10 


- 


O.03 


Oam 


^ to 


£ IS 




44 


mmo 


0.95 


-W-3 


55 


- 


0.15 


Oam 


i=r is 


-ft IS 




45 


mmo 


0.95 


-1 — 3 


4 


1.5 


- 


Oam 


^ is 


-ft IS 




49 


mmo 


0.95 


-1 — 3 


7 


3 


- 


Oflm 


-ft is 


-ft IS 




47 


mmo 


0.95 


-W-3 


12 


3 


0.04 


Oflm 


-ft is 


-ft IS 




4B 


SURD 


0.95 


-W-3 


55 


3 


0.2 


Oflm 


-ft to 


-ft IS 




49 


mmo 


0.95 


-W-3 


0.4 


• 


- 


1 a m 


it to 


to 




50 


mmo 


0.95 


-W-3 


5 


- 


- 


1 a m 


-ft IS 


# IS 




51 


mmo 


0.95 


-W-3 


10 


- 


0.03 


1 fl m 


-ft IS 


IS 




52 


mmo 


0.95 


-W-3 


55 


- 


0.15 


1 a m 


fa 


^ IS 




53 


mmo 


0.95 


-1 — 3 


4 


1 .5 


- 


1 a m 


^ to 


^ IS 




54 


mmo 


0.95 


-1 — 3 


7 


3 


- 


1 fl m 


-ft & 


-ft IS 




55 


mmo 


0.95 


-W-3 


1 12 


3 


0.04 


1 Am 


-ft is 


-ft IS 




56 


mmo 


0.95 


-W-3 


55 


3 


0.2 


1 a m 


«■ » 


^ IS 




57 


mmo 


0.95 


-W-3 


0.4 


- 




3am 


-a is 


-ft IS 




59 


mmo 


0.95 


-W-3 


5 


- 


- 


3flm 


ft- is 


■ft IS 




59 


mmo 


0.95 


-W-3 


10 




0.03 


3 fl m 


is 


•ft IS 




60 


mmo 


0.95 


-W-3 


55 




0.15 


3am 


# is 


^ IS 




61 


mmo 


0.95 


-W-3 


4 


1 .5 




3am 


is 


^ IS 




62 


mmo 


0.95 


-W-3 


7 


3 




3flm 


* is 


d IS 




63 


mmo 


0.95 


-1 — 3 


12 


3 


0.04 


3am 


^ to 


^ IS 




64 


mmo 


0.95 


-1 — 3 


55 


3 


0.2 


3am 


■8- IS 


-& IS 




65 


mmo 


0.95 


-W-3 


0.4 






5 fl m 




-ft IS 




69 


mmo 


0.95 


-1 — 3 


5 






5 fl m 


^tflS 


-ft is 




67 


mmo 


0.95 


-W-3 


10 




0.03 


5flm 




IS 




6B 


mmo 


0.95 


-W-3 


55 




0.15 


5am 




-ft IS 





[0 0 5 2] 



[*3] 



-7- 



(8) 3$gg 2001-323355 

13 14 



^ 


i3& 


*»2S5Rfct 


los(P*Q/fH) 


tfco^S (nassX) 






TS 


era 


Al 


Mb 


Si 


69 




0.95 


-W-3 


4 


1.5 


- 


5 a m 


^ftto 


ft to 




70 


fSt&D 


0.95 


-1 — 3 


7 


3 


- 


5 fl m 


^ftto 


ft to 




71 


mmo 


0.95 


-1 — 3 


12 


3 


0.04 


5_g_m 


*ftto 


ft to 




72 




0.95 


-W-3 


55 


3 


0.2 


5am 


*ftto 


ft to 




73 




0.95 


-W-3 


0.4 


- 


- 


0 it m 


ft to 


ft to 




74 


mmE 


0.95 


-1 — 3 


5 


- 


- 


Oam 


ft to 


ft to 




75 


m&E 


0.95 


-1—3 


10 


- 


0.03 


0am 


ft to 


ft to 




7B 


m&E 


0.95 


-1 — 3 


55 


- 


0.15 


0 a m 


ft to 


ft to 




77 


m&E 


0.95 


-W-3 


4 


1.5 


- 


Oil m 


ft to 


ft to 




76 


m&E 


0.95 


-1 — 3 


7 


3 


- 


0 a m 


ft to 


ft to 




79 


mmz 


0.95 


-W-3 


12 


3 


0.04 


0 it m 


ft to 


ft to 




80 


ifl&E 


0.95 


-W-3 


55 


3 


0.2 


Otfm 


ft to 


ft to 




81 




0.95 


-W-3 


0.4 


! 


- 


1 a m 


ft to 


ft to 




82 


m&E 


0.95 


-W-3 


5 


- 


- 


1 a m 


ft to 


ft to 




83 


ffl^E 


0.95 


-W-3 


10 


- 


0.03 


1 U m 


ft to 


ft to 




84 




0.95 


-W-3 


55 


- 


0.15 


1 Urr, 


ft to 


ft to 




85 


mms 


0.95 


-W-3 


4 


1.5 


- 


1 a m 


ft to 


ft to 




80 


mmE 


0.95 


-W-3 


7 


3 


- 


1 a m 


ft to 


ft to 




87 


mm* 


0.95 


-W-3 


12 


3 


0.04 


1 am 


ft to 


ft to 




88 


lass 


0.95 


-W-3 


55 


3 t 


0.2 


1 am 


ft to 


ft to 




89 


mms 


0.95 


-1—3 


0.4 


- 




3am 


ft to 


ft to 




80 




0.95 


•1 — 3 


5 


- 


- 


3am 


ft to 


ft to 




81 




0.95 


-W-3 


10 


- 


0.03 


3am 


ft to 


ft to 




92 


mmz 


0.95 


-W-3 


55 


- 


0.15 


3am 


ft to 


ft to 




93 


mmE 


0.95 


-1 — 3 


4 


1 .5 


- 


3am 


ft to 


ft to 




94 


muE 


0.95 


-W-3 


7 


3 


- 


3am 


ft to 


ft to 




95 




0.95 


-1 — 3 


12 


3 


0.04 


3am 


ft to 


ft to 




96 


83*5 E 


0.95 


-W-3 


55 


3 


0.2 


3am 


ft to 


ft to 




97 


mmE 


0.95 


-W-3 


0.4 


- 


- 


5am 


^ftto 


ft to 




98 


m&E 


0.95 


-W-3 


5 


- 


- 


5am 


^Fftto 


ft to 




99 


mms 


0.95 


-1 — 3 


10 


- 


0.03 


5am 


^fftto 


ft to 




100 


mm* 


0.95 


-1 — 3 


55 


- 


0.15 


5 U m 


*ftto 


ft to 




101 


mmE 


0.95 


-W-3 


4 


1.5 


- 


5am 


^ftto 


ft to 


tmm 


102 


mmE 


0.95 


-W-3 


7 


3 


- 


5am 


^ftto 


ft to 


fcfcRM 


103 


mms 


0.95 


-1 — 3 


12 


3 1 


0.04 


5am 


*ftto 


ft to 


tk««U 


104 


mme 


0.95 


-W-3 


55 


3 


0.2 


Sam 


^ftto 


ft to 


1±I*«<J 


105 


mmF 


0.95 


-W-3 


0.4 


; 


- 


Oam 


ft to 


ft to 




106 


shrf 


0.95 


-W-3 


5 


- 


- 


0 a m 


ft to 


ft to 




107 


mmF 


0.95 


-W-3 


10 


- 


0.03 


Oam 


ft to 


ft to 




108 


mmF 


0.95 


-W-3 


55 


- 


0.15 


Oam 


ft to 


ft to 




109 


mmF 


0.95 


-W-3 


4 


1.5 


- 


Oam 


ft to 


ft to 


»whm 


1 10 


mm f 


0.95 


-1 — 3 


7 


3 


- 


Oam 


ft to 


ft to 




1 11 


mmF 


0.95 


-W-3 


12 


3 


0.04 


Oana 


ft to 


ft to 




112 


mmF 


0.95 


-W-3 


55 


3 


0.2 


Oam 


ft to 


ft to 




1 13 


mmF 


0.95 


-W-3 


0.4 


- 


- 


1 am 


ft to 


ft to 




1 14 


mmF 


0.95 


-W-3 


5 


- 


- 


1 a m 


ft to 


ft to 




115 


mmF 


0.95 


-W-3 


10 


j 


0.03 


1 itm 


ft to 


ft to 




116 


mmF 


0.95 


-W-3 


55 


- 


0.15 


1 a m 


ft to 


ft to 




1 17 


mm f 


0.95 


-W-3 


4 


1 .5 


- 


1 a m 


ft to 


ft to 




1 18 


mmF 


0.95 


-W-3 


7 


3 


- 


1 a m 


ft to 


ft to 




1 19 


mmF 


0.95 


-W-3 


12 


3 


0.04 


1 U m 


ft to 


ft to 




120 


mmF 


0.95 


-W-3 


55 


3 


0.2 


1 a m 


ft to 


ft to 




121 


mm f 


0.95 


-W-3 


0.4 


- 


- 


3am 


ft to 


ft to 




122 


mmF 


0.95 


-W-3 


5 




_ 


3am 


ft to 


ft to 




123 


mmF 


0.95 


-W-3 


10 




0.03 


3am 


ft to 


ft to 




124 


mmF 


0.95 


-W-3 


55 




0.15 


3am 


ft to 


ft to 




125 


mmF 


0.95 


-W-3 


4 


1 .5 


- 


3am 


ft to 


ft to 




126 


mmF 


0.95 


-W-3 


7 


3 


- 


3am 


ft to 


ft to 




127 


mmF 


0.95 


-W-3 


12 


3 


0.04 


3am 


ft to 


ft to 




128 


mmF 


0.95 


-W-3 


55 


3 


0.2 


3am 


ft to 


ft to 




129 


mmp 


0.95 


-W-3 


0.4 






5am 


^ftto 


ft to 




130 


mmF 


0.95 


-1 — 3 


5 






5am 


^ftto 


ft to 


ttm>\ 


131 


mmF 


0.95 


-1 — 3 


10 




0.03 


5am 


*ftto 


ft to 




132 


mmF 


0.95 


-1 — 3 


55 




0.15 


5am 


^ftto 


ft to 


itntm 


133 


mmF 


0.95 


-W-3 


4 


1.5 




5am 


^ftto 


ft to 


itixfl'J 


134 


mm f 


0.95 


-1 — 3 


7 


3 




5am 


*ftto 


ft to 




135 


mmF 


0.95 


-1 — 3 


12 


3 


0.04 


5am 


^ftto 


ft to 


M:i5«'J 


136 


mmF 


0.95 


-W-3 


55 


3 


0.2 


y=£ 1 


^ftto 


ft to 





[0053] mmm 2 ) st i iZTF-tmmtii&is&zm 

&%3tl* 1.05 KP»U MK^ltTkmt 1 0 «*% 
log (PH2O/PH2) A s -1. IVLtaZ.i.olzVm 



[0 0 5 4] i&M.M${i!t>-o£lt. *o#?Sia4 6 0-6 

0 or, ai, ttzitA 1 1 s i *-k%~tz>mmj§&*> 

*S^6 O g/m ! i:SfL/;. 
[0 0 5 5] ltl"bS4 {CTF-T^o § Zfr-otzm 

50 «M*ffofc. ^n^-hftloftflliCrHii-C 



75 

5 0 m g/m 2 t Ltz a -rr<r>AlZ^ •/71'v-iLtx 

->*° u i^-f-^jftfl-*/^- ^ - 9-x-mm. u ska 

[0 0 5 6] *o£af*ttl±, fc«*rOAo£fl|««V< 
S^U U -5-«OfHJ«irtlj&*3 mmgiiotl 

"fr**#»fcLfco *«03ftftKI*li, J I S Z 2 
2 0 1 KligCT^TV^ 3 5 0MPaJa±W?|oII)®S 

wu cct3 o-f-f ^Mknmmmmu^m^ 



(9) #H 2001-323355 

ik&£&.Ti~m?W*-3lfr'mfeLtzo CCTii, SS 
T 2 h r 4 h r — ilf? 2 h r ^ 1 L 

5 : 5%*St 
4 : 5%JKJl±l 0%*« 
3 : 1 0%&±.2 0%*3t 
2 : 2 0%BLL3 0%*« 
113 0 %J-JL± 

[0 0 5 7] IMfi*S**aE4tZ*-ro 
70 [0 0 5 8] 
[«4] 



-9- 



(10) #^2 001-323355 

17 18 



m 

CD 






13 71,^? 

logCPH^/PH,) 








TS 




Al 


Si 


1 




1.05 


-1 .2 


0.2 


- 


5 


£ ft 






2 




i.05 ; 


-1 .2 


5 


- 


5 


% ft 


^£ft 




3 




1.05 


-1 -2 ! 


10 


- 


4 


% ft 






4 




1.05 ! 


-1 .2 ! 


10 


0.03 


5 


% ft 


^£ft 


)mm 


5 




1.05 


-1 .2 


12 


0.04 


5 


% ft 


^#ft 




6 


m&A 


1.05 


-1 .2 


55 


0.15 


4 


% ft 


T^ft 


&m\ 


7 




1.05 ! 


-1 .2 




- 


5 




^ ft 


tt&m 


8 




1.05 


-1 .2 


0.2 


- 


5 


^ ft 


£ ft 




9 




1.05 


-1 .2 


5 


- 


5 ! 


^ ft 


£ ft 




10 




1.05 


-1 .2 


10 


- 


4 


^ ft 


^ ft 




11 




1.05 


-1 .2 


10 


0.03 


5 


£ ft 


£ ft 


*«BJlflJ 


12 




1.05 


-1 .2 


12 


- 


4 


=FSft 


£ ft 




13 




1.05 


-1 .2 


12 


0.005 


4 


T^ft 


£ ft 




14 




1.D5 


-1 .2 


12 


0.04 


5 


£ ft 


ft 




15 




1.05 


-1 .2 


55 


0.15 


4 


^ ft 


£ ft 




16 




1.D5 


-1 .2 


0.1 


- 


5 


^£ft 


£ ft 




17 




1.05 


-1 .2 


0.2 


- 


5 




^ ft 




18 


mmc 


1.05 


-1 .2 


5 


- 


5 


^ ft 


£ ft 




19 




1.05 


-1 .2 


10 


- 


4 


£ IS 


£ ft 




20 




1.05 


-1 .2 


10 


0.03 


5 


ft 


£ ft 




21 




1.05 


-1 .2 


12 


- 


4 




ft 




22 




1.05 


-1 .2 


12 


0.005 


4 


=F£ft 


^ ft 




23 




1.05 


-1 .2 


12 


0.04 


5 


% ft 


£ ft 




24 


mmc 


1.05 


-1 .2 


55 


0.15 


4 


ft 


£ ft 




25 




1.05 


-1 .2 


0.1 


- 


5 


^F£ft 


^ ft 




26 




1.D5 


-1 .2 


0.2 


- 


5 


£ ft 


£ ft 




27 




1.05 


-1 .2 


5 


- 


5 


£ ft 


£ ft 




28 




1.D5 


-1 .2 


10 




4 


^ ft 


& ft 




29 




1.05 


-1 .2 


10 


0.03 


5 


£ ft 


£ ft 




30 




1.05 


L _1 * 2 


12 


- 


4 


^£ft 


£ ft 




31 




1.05 


-1 .2 


12 


0.005 


4 


^£ft 


£ ft 




32 




1.05 


-1.2 


12 


0.04 


5 


£ ft 


^ ft 




33 




1.05 


-1 .2 


55 


0.15 


4 


£ ft 


£ ft 




34 


83t£E 


1.05 


-1 .2 


(LI 


- 


5 


=F£ft 


£ ft 




35 




1.05 


-1 .2 


0.2 


- 


5 


£ ft 


ft 




36 




1.05 


-1 .2 


5 


- 


5 


£ ft 


^ ft 




37 


m^E 


1.05 


-1 .2 


10 


- 


4 


£ ft 


£ ft 




38 




1.05 


-1 .2 


10 


0.03 


5 


£ ft 


£ ft 




39 




1.05 


-1 .2 


12 


- 


4 


^£ft 


ft 




40 




1.05 


-1 .2 


12 


0.005 


4 




1=r ft 




41 


S3^E 


1.05 


-1 .2 


12 


0.04 


5 


£ ft 


£ ft 




42 




1.05 


-1 .2 


55 


0.15 


4 


^ ft 


£ ft 




43 




1.05 


-1 .2 


0J 


- 


5 


^£ft 


£ ft 




44 


^t&F 


1.05 


-1.2 


0.2 




5 


£ ft 


£ ft 




45 




1.05 


-1 .2 


5 




5 


-§r ft 


ft 




46 


mmF 


1.05 


-1 .2 


10 




4 


ft 


£ ft 




47 




1.05 


-1.2 


10 


0.03 


5 


£ ft 


£ ft 




48 




1.05 


-1.2 


]2 




4 


^Sft 


£ ft 




49 


mm? 


1.05 


-1 .2 


12 


0.005 


4 


^F£ft 


£ ft 




50 


^&F 


1.05 


-1 .2 


12 


0.04 


5 


^ ft 


£ ft 




51 


I9&F 


1.05 


-1 .2 


55 


0.15 


4 


£ ft 


£ ft 





[0059] 3 ) * i Km-rmmtzmis&m 

^it(± 1.05 KPfgU jSTC^ti*^^ 1 0«fi% 
log (PH2O/PH2) 2U*4J:-5t-W* 



[0 0 6 0] ^glSi&^o^Ji, *o#i&ia4 6 0-6 
0 01C, AltMg, itzltA K MgtSi itt-t 

i»)*!)olftti4 6 0 g/m 2 CSSLito 
[0 0 6 1]^(C, ^tiC,^5 C^-ti6o § ift-otzm 



-10- 



(11) 



12 001-323355 



19 

5 Omg/m 2 t Lfz a r^±C, Itx 

[0 0 6 2] *!>o**«tt<i. i^ftolifiO/N' 
>^Sr«a&L, *OWI£rt]**3mmSfc4ofc» 
Ltz 0 $H£0»K3ftRtt. J I S Z 2 
2 0 1 K*CTfr<^ 3 5 OMP a£l±O3loa0SI« 

#JBr L> CCT6 0*>f ^A/»o«J»fi»W»0*««^ 



70 



20 



T2 h r— «£«fc4 h r — iliB 2 hr^lt^;^l 

fco IFjfttt 3 »± L£ 0 

5 : 5%*?S 

4 : 5%J3LL1 0%*^ 

3 : 1 0%KJL±2 0%*1 

2 : 2 0 96J2LL3 0%*i8 

1 : 3 0%JSI± 

[0 0 6 3] tmrnmatsKm-to 

[0 0 6 4] 
[SI5] 



-11- 



(12) &ffl2 001-323355 



21 22 





* 




1 Off \r Hjlv rrfe ) 








TS 


— 


Al 


Ms 


Si 


1 


MMa 


1 .05 


~\ .2 


2 


3 




4 


ft 4§ 


^ftlS 




2 


?3*£A 


1 .05 


-\ .2 


7 


3 




5 


ft IS 


^ftlS 




3 


f3#S! A 


1 .05 


-1 .2 


10 


3 




5 


ft IS 


^FftlS 


tkKfl'l 


4 


fRf^A 


1 .05 


-1 .2 


5 


1 




3 


ft IS 


'FftIS 


hkKfi'J 


5 


33 IS a 


1 .05 


-1 .2 


5 


10 




5 


ft IS 




hkKfl'J 


6 


Ma 


1 .05 


-1 .2 j 


12 


3 


0.04 


5 


ft IS 


^ftlS 


ttUfl'J 


7 


IH&A 


1 .05 


-1 .2 


55 


3 


0.15 


4 


ft IS 






8 


SffiA 


1 .05 


-1 .2 


12 


1 


0.04 


3 


ft IS 


^FftlS 




9 


?8tR A 


1.05 


-1 .2 


12 


10 


0.04 


5 


a IS 


^ftlS 




10 




1 .05 


-1 .2 


2 


3 




4 


ft IS 


ft IS 




1 1 




1 .05 


-1 .2 


7 


3 




5 


ft IS 


"a IS 




12 


S&B 


1 .05 


-1 .2 


10 


3 




5 


ft IS 


ft IS 




13 


10 $6 B 


1 .05 


-1 .2 


5 


0.5 




2 


ft IS 


ft IS 




14 


IH&B 


1 .05 


-1 .2 


5 


1 




3 


ft IS 


a" IS 




15 


^l£B 


1 .05 


-1 .2 


5 


10 




5 


ft IS 


a" 14 




16 


£Ht5B 


1 .05 


~1 .2 


12 


3 


" 


4 


^fttS 


ft IS 




17 




1 .05 


-1 .2 


12 


3 


0.005 


4 


TftIS 


ft IS 




18 


SSb 


1 .05 


-1 .2 


12 


3 


0.04 


5 


ft IS 


ft IS 




19 


8MSB 


1 .05 


-1 .2 


55 


3 


0.15 


4 


ft is 


ft IS 




20 


^Kb 


1.05 


-1 .2 


12 


0.5 


0.04 


2 


ft IS 


ft IS 




21 


f3tSB 


1 .05 


-1 .2 


12 


1 


0.04 


3 


ft is 


ft IS 




22 


SH&B 


1 .05 


-1 .2 


12 


10 


0.04 


5 


"a IS 


ft IS 




23 




1 .05 


-1 .2 


2 


3 




4 


ft IS 


ft IS 




24 


IHISC 


1 .05 


-1 .2 


7 


3 




5 


ft is 


ft IS 




25 


^t£c 


1 .05 


-1 .2 


10 


3 




5 


ft IS 


ft IS 




26 


ISISc 


1 .05 


-1 .2 


5 


0.5 




2 


ft is 


ft IS 




27 


^t£c 


1 .05 


-1 .2 


5 


1 




3 


"a IS 


ft IS 




28 




1 .05 


-1 .2 


5 


10 




5 


ft IS 


ft IS 




29 


fRISC 


1 .05 


-1 .2 


12 


3 




4 


^ftlS 


ft IS 




30 




1 .05 


-1 .2 


12 


3 


0.005 


4 


^Fftlg 


ft IS 


irklSfl'J 


31 




1 .05 


-1 .2 


12 


3 


0.04 


5 


ft IS 


ft IS 




32 




1 .05 


-1 .2 


55 


3 


0.15 


4 


a IS 


ft IS 




33 




1 .05 


-1 .2 


12 


0.5 


0.04 


2 


ft IS 


ft IS 




34 


P&C 


1 .05 


-1 .2 


12 


1 


0.04 


3 


"a IS 


ft IS 




35 




1 .05 


-1 .2 


12 


10 


0.04 


5 


ft IS 


ft IS 




38 


S&D 


1 .05 


-1 .2 


2 


3 




4 


ft IS 


ft IS 




37 




1 .05 


-1 .2 


7 


3 




5 


"a IS 


ft IS 




38 




1 .05 


-1 .2 


10 


3 


■ 


5 


ft IS 


ft IS 




39 


iSfljtD 


1 .05 


-1 .2 


5 


0.5 




2 


ft IS 


ft IS 




40 




1 .05 


-1 .2 


5 


1 


■ 


3 


ft IS 


ft IS 




41 




1 .05 


-t .2 


5 


10 




5 


ft IS 


ft IS 




42 




1 .05 


-1 .2 


12 


3 




4 


^ftlS 


ft IS 




43 




1 .05 


-1 .2 


12 


3 


0.005 


4 


^ftl§ 


ft IS 




44 




1 .05 


-1 .2 


12 


3 


0.04 


5 


ft IS 


ft IS 




45 




1 .05 


-1 .2 


55 


3 


0.15 


4 


"a IS 


ft IS 




46 




1 .05 


-1 .2 


12 


0.5 


0.04 


2 


ft IS 


ft IS 




47 




1 .05 


-1 .2 


12 


1 


0.04 


3 


ft IS 


ft IS 




48 




1 .05 


-1 .2 


12 


10 


0.04 


5 


a IS 


ft IS 




49 




1 .05 


-1 .2 


2 


3 


- 


4 


ft IS 


ft IS 




50 


83fl*E 


1 .05 


-1 .2 


7 


3 




5 


ft IS 


ft IS 




51 


83H*E 


1 .05 


-1 .2 


10 


3 




5 


ft IS 


ft IS 




52 


sa^E 


1 .05 


-1 .2 


5 


0.5 




2 


ft IS 


ft IS 




53 




1 .05 


-1 .2 


5 


1 




3 


a IS 


ft IS 




54 


83ISE 


1 .05 


-1 .2 


5 


10 




5 


ft IS 


ft IS 




55 


I3*£E 


1 .05 


-1 .2 


12 


3 




4 


^ftlS 


ft IS 




56 


9ise 


1 .05 


-1 .2 


12 


3 


0.005 


4 


^ftl£ 


ft IS 


ikl^fi'J 


57 




1 .05 


-1 .2 


12 


3 


0.04 


5 


ft IS 


ft IS 




58 




1 .05 


-1 .2 


55 


3 


0.15 


4 


ft IS 


ft IS 




59 


83&E 


1 .05 


-1 .2 


12 


0.5 


0.04 


2 


ft IS 


ft IS 




60 


P*£e 


1 .05 


-1 .2 


12 


1 


0.04 


3 


ft IS 


ft IS 




61 




1 .05 


-1 .2 


12 


10 


0.04 


5 


ft IS 


ft IS 




62 


F 


1 .05 


-1 .2 


2 


3 


- 


4 


ft IS 


ft IS 




63 




1 .05 


-1 .2 


7 


3 


* 


5 


ft IS 


ft IS 




64 




1 .05 


-1 .2 


10 


3 




5 


-6 IS 


ft IS 




03 


sW*JR r 


1 . UD 


_ | 2 


5 


0.5 




2 








66 


§8fi*F 


1.05 


-1.2 


5 


1 




3 


ft IS 


ft IS 




67 


IH«F 


1.05 


-1.2 


5 


10 




5 


ft IS 


ft IS 


*^#l 


68 




1.05 


-] .2 


12 


3 




4 


TftIS 


ft IS 




69 




1.05 


-1 .2 


12 


3 


0.005 


4 


^FftlS 


ft IS 




70 


&ISF 


1.05 


-1 .2 


12 


3 


0.04 


5 


ft IS 


ft IS 




71 


IH«SF 


1.05 


-1 .2 


55 


3 


0.15 


4 


ft IS 


ft IS 




72 


IStSF 


1.05 


-1 .2 


12 1 0.5 


0.04 


2 


ft IS 


ft IS 




73 




1.05 


-1.2 


12 1 


0.04 


3 


ft IS 


ft IS 




74 


SH«F 


1.05 


-1.2 


12 | 10 


0.04 


5 


ft IS 


ft IS 





[0 0 6 5] (*Sfef04) ji«AffiM«o %J4 
ML, 1 6 is i ^'S 7 i:f t*ttf^MJ fcliiffi 

& ^mm^T- isoaw 50 



[0 0 6 6] 7, 46, 84. J3 J: ^ 1 2 4 (±^b 



23 

t If 12, 2 1.* 2 9. 5 1. 60. 68. 89, 
98, 106, 129, 1 3 8 . £ <fc Xf 1 4 6 

[0 0 6 7] - 13, 22, 30, 52, 61, 6 
9, 90, 99, 107, 130, 1 3 9, UitfH 

tf&it^T^&ttzotZo #-^-1 8, 2 6, 3 3, 5 
7, 65, 72. 95, 103, 110, 135, 14 
3, i$£Tf\ 5 0(ia5c«*c*it**»£Ei:***ffiO 



#^2 001-323355 
24 

f 3 4, 3 8, £<fcLKl 1 6(iA 1 ****«*«9J«B 

7 6 . & x xr i 5 1 1± s i -Mr**«*»wieH^ , r 

[0 0 6 8] i*t&Jtt^ttv^-f*tt, &#&#o#14£ 

[0 0 6 9] 
[«6] 



-13- 



(14) #KJ2 001-323355 



25 26 





as 




IcwKFHJVPH,) 
















1 




1.05 


-1.2 


0.4% 


0.2 






£ t& 




2 




1.05 


-1.2 


0.62 


0.2 


: 




^ fS 




3 


-mm& 


1.05 


-1.2 


0.8% 


0.2 










4 


y%mm 


1.05 


-1.2 


1.5% 


0.2 










5 




1.05 


-1.2 


2.0% 


0.2 










6 




1.05 


-1.2 


1.0% 


0.2 






•g- & 




7 




0.8 


-1.2 


1.0% 


0.2 










8 




0.9 


-1.2 


1.0% 


0.2 




_ 


t& 




9 




1 


-1.2 


1.0% 


0.2 






% fS 




10 




1.1 


-1.2 


1.0% 


0.2 






"fr fS 




11 




1.2 


-1.2 


1.0% 


0.2 






% fS 




12 




1.5 


-1.2 


1.0% 


0.2 










13 




1.05 


iL£ 


1.0% 


0.2 










14 




1.05 


-0.8 


1.0% 


0.2 




: ■ ■ 






15 




1.05 


-1.0 


1.0% 


0.2 






^ i& 


xmm 


16 




1.05 


-1.5 


1.0% 


0.2 




j 






1? 




1.05 


-2.0 


1.0% 


0.2 






t& 




18 




1.05 


-2.6 


1.0% 


0.2 








tmm 


19 




0.9 


-1.2 


0.4% 


0.2 










20 




1.2 


-1.2 


0.4% 


0.2 










21 




1.5 


-1.2 


0.4% 


0.2 






to** 




22 




1.05 


-0.6 


0.4% 


0.2 










23 




1.05 


-0.8 


0.4% 


0.2 










24 




1.05 


-2.0 


0.4% 


0.2 










25 




1.05 


-3.0 


0.4% 


0.2 










26 




1.05 


-3.2 


0.4% 


0.2 


_ 








27 


7%wm 


0.9 


-1.2 


2.0% 


0.2 






^ te 




28 


x&mm 


1.2 


-1.2 


2.0% 


0.2 






^ te 




29 




L5_ 


-1.2 


2.0% 


0.2 










30 




1.05 


-0.6 


2.0% 


0.2 










31 




1.05 


-6.8 


2.0% 


0.2 






% fS 




32 


xusm 


1.05 


-2.0 


2.0% 


0.2 




: 1 


# t& 




33 




1.05 


iLl 


2.0% 


0.2 








i\*m 


34 


ymm& 


1.05 


-1.2 


1.0% 


0.1 ; 








mm 


35 




1.05 


-1.2 


1.0% 


1 










36 




1.05 


-1.2 


1.0% 


5 










37 




1.05 


-1.2 


1.0% 


10 










38 




1.05 


-1.2 


1.0% 


12 










39 


*m$m 


1.05 


-1.2 


1.0% 


0.2 










40 


ym$m 


1.05 


-1.2 


0.4% 


12 


_ 


0.04 






41 




1.05 


-1.2 


0.6% 


12 




0.04 






42 


)%j£m& 


1.05 


-1.2 


0.8% 


12 




0.04 


* & 




43 




1.05 


-1.2 


1.5% 


12 




D.04 


^ fS 




44 




1.05 


-1.2 


2.02 


12 




0.04 


^ IS 




45 


xmms 


1.05 


-1.2 


1.0% 


12 




D.04 






46 


y$mm 


0.8 


-1.2 


1.0% 


12 




0.O4 






47 




0.9 


-1.2 


1.0% 


12 




0.04 






48 


xmm 


1 


-1.2 


1.0% 


12 




0.04 






48 


7$mm 


1.1 


-1.2 


1.0% 


12 


_ 


0.04 






50 




1.2 


-1.2 


1.0% 


12 




0.04 


-& 




51 




Li 


-1.2 


1.0% 


12 


„ ■ 1 


0.04 






52 




1.05 


-0.6 


1.0% 


12 




0.04 






53 




1.05 


-0.8 


1.0% 


12 




0.04 






54 




1.05 


-1.0 


1.0% 


12 




0.O4 






55 




1.05 


-1.5 


1.0% 


12 




0.04 






56 




1.05 


-2.0 


1.0% 


12 




0.04 






57 




1.05 


-2.6 


1.0% 


12 




0.04 






58 




0.9 


-1.2 


0.4% 


12 




0.04 


^ fS 




59 




1.2 


-1.2 


0.4% 


12 




0.04 






60 


xmm 


1.5 


-1.2 


0.4% 


12 





0.04 






61 


mssm 


1.05 


-0.6 


0.4% 


12 


; 


0.04 






62 




1.05 


-0.8 


0.4% 


12 




D.04 






63 




1.05 


-2.0 


0.4% 


12 




D.04 






64 




1.05 


-3.0 


0.4% 


12 




D.04 






65 




1.05 


-3.2 


0.4% 


12 




0.04 




J:tt5fi<J 


68 




0.9 


-1.2 


2.0% 


12 




D.04 






67 




1.2 


-1.2 


2.0% 


12 




D.04 






68 




1.5 


-1.2 


2.0% 


12 




D.04 






69 




1.05 


-0.6 


2.0% 


12 




D.04 






70 




1.05 


-0.8 


2.0% 


12 




0.04 


^ ts 




71 




1.05 


-2.0 


2.0% 


12 




0.04 






72 




1.05 


-2.2 


2.0% 


12 




D.04 






73 




1.05 


-1.2 


1.0% 


10 




0.03 






74 


xmm 


1.05 


-1.2 


1.0% 


55 




0.15 






75 




1.05 


-1.2 


1.0% 


70 




0.2 






76 


xmmm 


1.05 


-1.2 


1.0% 


12 




0.005 






77 




1.05 


-1.2 


1.0% 


12 




0.04 







[0 0 7 0] [^7] 



-14- 



(15) #12 0 0 1 -3 2 3 3 5 5 



27 28 





m& 




IosCPHJO/PH,) 


Si -MS 


tf->^S<mass%) 


ira 


«^ 






SiJftS 


78 




1.05 


-1.2 


0.4% 


7 


3 




-s- fa 




79 




1.05 


-1.2 


0.6% 


7 


3 


. 


ta 




80 




1.05 


-12 ! 


0.8% 


7 


3 




fa 




81 




1.05 


-1.2 


1.5% 


7 


3 




^ fa 




82 


agists 


1.05 


-1.2 


2.0% 


7 


3 








83 




1.05 


-1.2 


1.0% 


7 


3 








84 




0.8 


-1.2 


1.0% 


7 


3 








85 




0.9 


-1.2 


1.0% 


7 


3 




ts 




85 




1 


-1.2 


1.0% 


7 


3 




fS 


*5EW fid 


87 




I.I 


-1.2 


1.0% 


7 


3 




-e- fa 




88 




J. 2 


-1.2 


1.0% 


7 


3 




-g- fa 




89 




1.5 


-1.2 


1.0% 


7 


3 




^F-sfa 




90 




1.05 




1.0% 


7 


3 








91 




1.05 


-0.8 


1.0% 


7 


3 




^ fa 


*^fi'J 


92 


#3iS3f£ 


1.05 


-1.0 


1.0% 


7 


3 




^ fa 




93 




1.05 


-1.5 


1.0% 


7 


3 




^ fa 




94 




1.05 


-2.0 


1.0% 


7 


3 




^ fa 




95 




1.05 


-2.6 


1.0% f 


7 


3 








96 




0.9 


-1.2 


0.4% i 


7 


3 




-g- fa 




97 




1.2 


1.2 


0.4% 


7 


3 




-g- fS 




99 


y%mm 


1.5 


-1.2 


0.4% 


7 


3 








99 




1.05 


-0.6 


0.4% 


7 


3 








too 




1.05 


-0.8 


0.4% 


7 


3 








101 




1.05 


-2.0 


0.4% 


7 


3 




^ fa 




102 




1.05 


-3.0 


0.4% 


7 


3 




# fa 




103 




1.05 


-3.2 


0.4% 


7 


3 








104 




0.9 


-1.2 


2.0% 


7 


3 




^ fa 




105 


xmm. 


1.2 


-1.2 


2.0% 


7 


3 




# ta 




105 




L5_ 


-1.2 


2.0% 


7 


3 








107 




1.05 


-o.e i 


2.0% 


7 


3 








108 


xusm 


1.05 


-0.8 : 


2.0% 


7 


3 




# fa 




109 




1.05 


-2.0 


2.0% 


7 


3 




# fa 




no 




1.05 


'JLl 


2.0% 


7 


3 




^« 




in 




1.05 


-1.2 


1.0% 


2 


3 




fa 




112 




1.05 


-1.2 


1.0% 


10 


3 




-g- fa 




113 




1.05 


-1.2 


1.0% 


5 


1 




-8- fa 




114 




1.05 


-1.2 


1.0% 


5 


5 




fa 




115 




1.05 


-1.2 


1.0% 


5 


10 




-g- fa 




118 




1.05 


-1.2 


1.0% 


12 


3 








117 




1.05 


-1.2 


1.0% 


7 


3 




^ fa 




1 1 B 




1.05 


-1.2 


0.4% 


i 12 


3 


0.04 


•& fa 




119 




1.05 


-1.2 


0.6% 


12 


3 


0.04 


^ fa 




12D 




1.05 


-1.2 


0.8% 


12 


3 


0.04 


^ fa 




121 


xnmm 


1.05 


-1.2 


1.5% 


12 


3 


0.04 


^ fa 




122 


>%mm 


1.05 


-1.2 


2.0% 


12 


3 


0.04 


^ fa 




123 




1.05 


-1.2 


1.0% 


12 


3 


0.04 


-g- fa 




124 




0.8 


-1.2 


1.0% 


12 


3 


0.04 




ttfiHW 


125 




0.9 


-1.2 


1.0% 


12 


3 


0.04 


^ fa 




126 


xmm. 


1 


-1.2 


1.0% 


12 


3 


0.04 


-g- fa 




12? 




1.1 


-1.2 


1.0% 


12 


3 


0.04 


fa 


*mm 


128 




1.2 


-1.2 


1.0% 


12 


3 


0.04 


^ fa 


xmm 


129 




1.5 


-1.2 


1.0% 


12 


3 


0.04 


^■&f& 




130 




1.05 


-0.6 


1.0% 


12 


3 


0.04 




mm 


131 




1.05 


-0.8 


1.0% 


12 


3 


0.04 


^ fa 




132 




1.05 


-1.0 


1.0% 


12 


3 


0.04 


^ fa 




133 




1.05 


-1.5 


1.0% 


12 


3 


0.04 


^ fa 


*^fi'J 


134 




1.05 


-2.0 


1.0% 


12 


3 


0.04 


2- fa 




135 




1.05 


-2.6 


1.0% 


12 


3 


0.04 


w» 


tmm 


138 




0.9 


-1.2 


0.4% 


12 


3 


0.04 


-a fa 




137 




1.2 


-1.2 


0.4% 


12 


3 


0.04 


fa 




136 


nmm 


1.5 


-1.2 


0.4% 


12 


3 


0.04 


=F^a 


tmm 


139 




1.05 


-0.6 


0.4% 


12 


3 


0.04 




tmm 


140 




1.05 


-0.8 


0.4% 


12 


3 


0.04 


^ fa 




141 




1.05 


-2.0 


0.4% 


12 


3 


0.04 


£te 




142 




1.05 


! -3.0 


0.4% 


12 


3 


0.04 


fa 




143 




1.05 


-3.2 


0.4% 


12 


3 


0.04 






144 




0.9 


-1.2 


2.0% 


12 


3 


0.04 


^ fa 




145 




1.2 


-1.2 


2.0% 


12 


3 


0.04 






145 




LI 


! -1.2 


2.0% 


12 


3 


0.04 




tmm 


147 




1.05 


-0.6 


2.0% 


12 


3 


0.04 


^fcf& 


tmm 


148 


yzmm 


1.05 


-0.8 


2.0% 


12 


3 


0.04 


^ fa 




149 




1.05 


! -2.0 


2.0% 


12 


3 


0.04 


fa 




150 




1.05 


-2.2 


2.0% 


12 


3 


0.04 




tmm 


151 




1.05 


-1.2 


1.0% 


12 


3 


0.005 




tmm 


152 




1.05 


I -1.2 


1.0% 


55 


3 


0.15 


fa 




153 




1.05 


1 " 12 


1.0% 


12 


7 


0.04 


^ fa 




154 




1.05 


-1.2 


1.0% 


12 


3 


0.04 


^ fa 





[0071] (mmms) sr. si*i. 6®fi%# 

*r^>*^0. 8mm^giS^S«t, ^^tZ4 0 
0-60 OrtliDtt^A 1 S:> Mgi, S i fi£^ffc$ 
^:Zn^olSt3WI«!)o^tfK N 2 7 >f 
tf>^^l#*i^6 0 g/m 2 i:iSL7:o »<b 

7^ ? A 1 : 0. 4%, Zn-Al-Si *oli«A 1 I 5 



5%, S i I 1. 5%, Z n-A 1 -Mg»o^ f A 
1 : 7%. Mg : 3%. Zn-Al-Mg-S i £>o £ 

75 $ a i : i 2 %. Mg : 3 %. s i : o. o 4 
[0 0 7 2]*!:, ZilbOft-o &mUi&J$W<D?v 
50 n ^ - h JKRO#»*«i C r ftlit* 50rag/ra 2 h 



-15- 



29 

Ltz 0 " ' 

[0073] mm±. xity.fijxzfA'is, #>) 

[0 0 7 4] JttKMfc Lt, «^fb»|IX««9»«« 

iS1£Oi6o#II +gU£{i, Fe : 1 0%X'hotz„ 
[0 0 7 5] &±OttKLTfl«l£ttllEfllK*3'*- 

U cct6o+^ >u»o{aisf»o*i*»£4fc 

a * JSLT K * o-tf T*fl 56 L /t o CCTIi, S S T 



(16) #^2 001-323355 

30 

*fF*(± 2 £H±*^ft t L£ 0 
5 : 5%*?S 
4 : 5 %£JLt 1 0 %*8t 
3 : 1 o %m±2 0%*$? 
2 : 2 0%A*±3 0%*« 

i : 3 o %a± 

[o o 7 6] wmm&zms i-m-to 6, i 

1 , 16, 2 1, 26, 31, 36, 4 1 li*HKO(e 
Ltzo 

[0 0 7 7] 
> [«8] 



a 




SU5 




fft*** 




1 




20 




1 




2 


" 


20 


Zn — AI60o2* 


3 




3 




20 


Zn — Al — Sitf)^?*? 


2 




4 





20 


Zn— Me— Al 


4 




5 




20 


Zn — Me — Al — S#)0 c? 


5 




6 




20 




! 




7 




20 


A i >*, _~ alt. 

Zn— AtoOoe 


3 




8 




.. . _, . — " 


20 


Zn— Al— SeDoff 


2 


" 


9 


It 


20 


Zn— Mg— AI#>o# 


4 




10 




20 


Zn — Mg — Al — Si if) "3 


5 




11 




20 




1 




12 


ft 


20 


Zn— Alflbo# 


3 




13 


" 


20 


Zn — Al— SflO'SH 


2 




14 


// 


20 


Zn — Mg— AJift-sSp 


4 




^ 


15 




20 




5 




16 




20 








17 


u 


20 


Zn-Al«>o# 


3 




18 


u 


20 


Zn-Al-Stf>-=>£ 


2 


it 


19 


ft 


20 




4 


n 


20 


It 


20 


Zn— Me— Al— SiAo^ 


5 


a 


21 




20 




1 




22 


*t 


20 


Zn-AJ«)o^ 


3 




23 


tt 


20 


Zn-AI-Sttf^S* 


2 


// 


24 


it 


20 


Zn— Mg-AJ&o# 


4 


// 


25 


tt 


20 


Zn-Mg-AJ-Stf>0# 


5 


n 


26 




5+15 




1 




27 


tt 


5+15 


Zn-Altt-3^ 


3 




28 


tt 


5+15 


Zn-AJ-Sitf>o£ 


2 


w 


29 


ft 


5+15 


Zn— Mg— Altti-D^ 


4 


tt 


30 


ft 


5+15 


Zn-Mg-AJ— S4fto£ 


5 


II 


31 




5+15 




1 




32 




5+15 


Zn-AI&oS 


3 




33 


u 


5+15 


Zn-Al-S0>-^ 


2 


u 


34 


u 


5*15 


Zn— Mg— AU&o£ 


4 


tt 


35 


u 


5+15 


Zn - Me— Al - S4£>o£ 


5 




36 




5+15 




1 




37 


» 


5+15 


Zn— AJafco? 


3 




33 


tt 


5+15 


Zn-Ai-S«>o£ 


2 




39 


ft 


5*15 


Zn-Mg-AlA-3# 


4 




40 




5+15 


Zn — Mg— AJ - S*bo£ 


5 




41 




5+15 




1 




42 


u 


5+15 


Zn-AJtf>oS 


3 




43 


ft 


5+15 


Zn-AJ-Sitt^ 


2 


« 


44 


It 


5+15 


Zn— Mg— AJ dfc-ai* 


4 


n 


45 


tt 


5+15 


Zn-Mg-AJ-sa&o£ 


5 





[0 0 7 8] 

(i, S i g-*ilS3ll£il&«>XHf= Z n - A 1 - F e 
i/diZn-Al-Mg-F e^ifeol 



-16- 



(17) 



4fK 2 001-323355 



(51) Int.CI. 7 

C 2 3 C 2/02 
2/26 
2/40 
22/24 



F I 

C 2 3 C 2/02 
2/26 
2/40 
22/24 



r-n-h'(##) 



iii»Hj*KE#H 3 -35- 1 sf B^mm 



F * - A (##) 4D075 BB74Y BB87X BB92Z CA13 

CA33 DA06 DB05 DC01 DC18 
EB16 EB22 EB32 EB33 EB35 
EB36 EB38 EB45 

4K026 AA02 AA07 AA13 AA22 BA06 
BA08 BB08 BB10 CA20 DA02 
DA03 DA06 EB08 EB11 

4K027 AA02 AA23 AB05 AB07 AB09 
AB26 AB42 AB44 AC12 AC82 
AE03 AE33 AE34 



-17- 



